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SYNOPSIS

In a ninety day oral study in rhesus monkeys, Fluorad®
Fluorochemical FC-143 was administered at dosage levels of 0 (control,
treated only with 0.5% Methocel®), 3, 10, 30 and 100 mg/kg/day. Two
male and two female monkeys were initiated at each dosage level and
also in a control group. The monkeys were observed twice daily for
general physical appearance and behavior and pharmacotoxic signs.
Body welghts were recorded weekly. Hematological, biochemical and
urinalysis studies were conducted once in the control period, at the
end of the first and third months of study.

The monkeys treated with the higher dose, (100 mg/kg/day) all died
during weeks 2 through 5 of the study. At the 30 mg/kg/day dosage
level, three monkeys died:during weeks 7-12. They all showed signs of
toxicity iIn the gastrointestinal tract (anorexia, emesis, sometimes
brown in color, black stools), pale face and gums, swollen face and
eyes, slight to severe decreased activity and prostration. The
monkeys of the 30 and 100 mg/kg/day dosage level showed body weight
losses from the first week of the study. _

Because of the earlj deaths of the monkeys at the 100 mg/kg/day
dosage lgvel, the clinical laboratory tests were not conducted.

The monkeys at the 30 mg/kg/day dosage level showed, in the first
month of the study, slight increase in prothrombin time and in acti-
vated partial thromboplastin time (A.P.T.T.) values, as well as
decreased alkaline phosphatase activity in the serum (statistically
significant). Only one monkey from this dosage level in this period
showed a low albumin value. At the end of the study, the only
remaining monkey from the 30 wg/kg/day dosage level showed apparent
anemia, low blood glucose, alkaline phosphatase, total protein and
albumin values,

There was no mortality at the 10 mg/kg/day dosage level. One
monkey had black stool on several days in week 12 and occasionally
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anorexia and one monkey exhibited pale face and gums. At this dosage
level there was a very slight increase in the activated P.T.T. values
in the female monkeys during the first month of the study (not sta-
tistically significant). There were no changes in the other indices
and no changes in the body weight. 1In single monkeys from the 3 and

10 mg/kg/day dosage levels, there were trends toward decreased alkaline
phosphatase in the serum.

In the control and the 3 mg/kg/day dosage level there was no mor- '
tality, no changes in the body weights and no signs of toxicity. Soft
stool, diarrhea or emesis were observed occasionally. .

The mortality and the above mentioned signs of toxicity in the 30
and 100 mg/kg/day dosage levels were compound-related. There was a
trend toward the same signs of toxicity in single monkeys at the 10
mg/kg/day dosage level. The 3 wg/kg/day dosage level seems to be free
of signs of toxicity. There is an evident relationship between the
administered doses and the degree of the toxicity.

No gross or microscopic lesions which were comsidered compound-
related were seen in tissues other than the adrenals, bone marrow,
spleen and lymph nodes for male and female monkeys at the 30 and 100
mg/kg/day dosage levels. Microscopically, the adrenals from male and
female monkeys at the 30 and 100 mg/kg/day dosage levels had compound=-
related marked diffuse lipid depletion; the bone marrow from male and
female monkeys at the 30 and 100 mg/kg/day dosage levels had compound-
related slight to moderate hypocellularity; the spleen and lymph nodes
from male and female monkeys at the 30 and 100 mg/kg/day dosage levels
had compound related moderate atrophy of lymphoid follicles,

Statistically significant variations in sex group mean weights of
a few organs occurred between the control and experimental groups,
These variations were of unknoﬁn biological significance and were not

accompanied by morphologic alterations.

EPA 02201
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II. COMPOUND

The compound was received from 3M Company,
on October 24, 1977 as shown below:
Label

Fluorad® Fluorochemical FC-143

3M Stock No. 98-0211-0008-0
Lot 340

Saint Paul, Minnesota

Description

white powder

137-090 EPA 02202

G017277



International Research and Development Corporation

——

III.

Page 4

CLINICAL STUDIES

A, METHODS:
l. General Procedure:
Ten male rhesus monkeys (weighing from 2.60 to 3.90 kilograms)

and 10 females (weighing from 2.95 to 3,80 kilograms) were initiated
on this study. The monkeys were purchased from Primate Imports
Corporation, Port Washington, N. Y. 11050. The monkeys were housed
individually in hanging wire mesh, "squeeze type" cages and maintained
in a temperature, humidity and light controlled enviroment. Purina®
Monkey Chow® was fed twice each day and fresh apples were fed 3 times
a week, Water was available ad libitum.

During the conditioning period, the monkeys were tattooed on
the inner surface of the thigh and intrapalpebral tuberculin tests
were conducted. Tuberculin tests were conducted at bimonthly inter-
vals during the treatment period. Also a complete physical examina-
tion was conducted by the staff veterinarian prior to initiation of
compound administration, Only monkeys in good health were selected
for the study.

This study was initiated on January 11, 1978, Terminal sacri-
fices were conducted on April 12, 1978,

2. Coumpound Administration: _
At the end of the conditioning period the monkeys were divided

into five groups on a random basis, so that the initial average body

weights were similar:
Number of Monkeys

Male Female Dosage Level
2 2 Control
2 2 3 mg/kg/day
2 2 10 wg/kg/day
2 2 30 wmg/kg/day
2 2 100 mg/kg/day

137-090 EPA 02203
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The test compound, suspended in 0,5% Methocel®, was admin-
istered by gavage, 7 days each week. All doses were given in a
constant volume. Also the same volume of 0.5% Methocel® was given to
the vehicle control group. Individual daily doses were based upon the
body weights obtained weekly,
3. Observations:
The wonkeys were observed twice daily for general physical

appearance and behavior and pharmacotoxic signs. Individual body
weights were recorded weekly. General physical examinations were con-
ducted in the control period and monthly during the study,

4. Clinical Laboratory Tests:
Blood and urine samples were obtained for analysis from all

monkeys once during the control period and at 1 and 3 months of
study. The monkeys were fasted overnight prior to the collection of

blood and urine samples,

a. Hematologx:

Hematological studies includgd: hemoglobinl, hematocritz,
erythrocyte count3, totald and differential leucocyte counts, reti-
culocyte count4, platelet counts, prothrombin time6, activated
partial thromboplastin time’ (A.P.T.T.). Mean corpuscular hemoglo-
bin, mean corpuscular volume and mean corpuscular hemoglobin comn-
centration were calculated.

b. Biochemistry:
Biochemical studies included: fasting blood glucoses,

blood urea nicrogens, serum dlkaline phosphatasee, serum glutamic

oxalacetic and pyruvic transaminase activitiess, cholesterolg,
total proteing, albumins, sodiumlo, potassiumlo, chlorideg,
inorganic phosphateg, Y-glutamyl transpeptidasell (y=G.T.P.) and

creatinine phosphokinase9.

137-090 EPA 02204
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c. Urinalysis:

Urinalysis included: measurement of volume, pHl2 and
specific gravity; description of color and appearance; qualitative
tests for proteinlz, glucoselz, ketoneslz, occult bloodl2 and
microscoplc examination of the sediment.

d. Statistical Analysis:
Analysis of body weights and clinical laboratory tests

were performed. All statistical analyses compared the treatment
groups with the control group, by sex. The tests were compared by
analysis of variance (one-way classification) Bartlett's test for
homogeneity and the appropriate t-test (for equal or unequal
variances) as described:by Steel and Torriel3 using Dunnett'slé
multiple comparison tables to judge significance of differences.
B. RESULTS:

1. General Behavior, Appearance and Survival:

There was no mortality in monkeys at 0, 3 and 10 ng/kg/day

dbsage levels,
The monkeys from the control and 3 mg/kg/day dosage levels

did not show any unusual behavior or signs of toxicity. Soft stool or
moderate to marked diarrhea were noted occasionally. Frothy emesis
was also noted occasionally.

At the 10 mg/kg/day dosage level the monkeys did not show any
unusual signs of toxicity, except Monkey 7363, In week 7 its face
appeared swollen and pale. It had been occasionaliy anorexic in week
4 and black stools appeared for several days in week 12 of the study.

At the 30 mg/kg/day dosage level, three monkeys died during
weeks 7, 12 and 13 of the study, From week 4, the monkeys were
anorexic. Slight to moderate and sometimes severe decreased activicy
was noted occasionally to frequently for the four monkeys. Emesis and

ataxia were very rarely noted, for one monkey.

EPA 02205
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Swollen face, eyes and vulva, as well as pallor of the face
and gums were noted. From week 6, for two monkeys, black stools were
noted. Monkey 7387 showed slight to moderate dehydration and ptosis
of the eyelids.

All monkeys from the 100 ng/kg/day dosage level died during
weeks 2 through 5 of study. They showed the same symptoms of toxicity
as the previous group, but they appeared sooner in the study (from
week 1) and were more marked: anorexia, frothy emesis (sometimes
brown in color) pale face and gums, swollen face and eyes, decreased
activity from slight to severe, prostration and body trembling.

2. Body Weights (Tables 1-3):
Changes in body.weight were similar for monkeys from the

control and the 3 and 10 mg/kg/day dosage levels. Monkeys at the 30 -
and 100 mg/kg/day dosage levels lost body weight after the first week
of study. There was statistically significant decreases in the body
weight for the male monkeys at the 30 mg/kg/day dosage level in week
13 of the study. The female monkeys of the same dosage level and the
monkeys from the 100 mg/kg/day désage level were dead in this period.
3. Laboratory Test (Tables 4-15):
a. Hematology:

There were no noteworthy changes in monkeys from the 3 and

10 mg/kg/day dosage levels. In the first month of the study there

was a slight increase (not statistically significant) of the A.P.T.T.
values in the females at the 10 mg/kg/day dosage level and a statisti-
cally significant increase of the A.P.T.T. and prothrombin time values
in monkeys at the 30 mg/kg/day dosage level. 1In the third month of
the study there was a high increase in the above mentioned indices for
the one surviving monkey from the 30 mg/kg/day dosage level. The same

monkey (#7455) had pronounced anemia as well.

EPA 02206
137-090
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: The statistically significant increase in the hematocrit
in monkeys at the 10 mg/kg/day dosage level and in the platelet count
in monkeys at the 3 mg/kg/day dosage level at 3 months of study, were
within the normal physiological limits.

b. Biochemistry:

There were no noteworthy changes in monkeys from the
control, 3 and 10 mg/kg/day dosage level, Only one monkey from the 3
mg/kg/day dosage level and one monkey from the 10 mg/kg/day dosage
level showed trends toward decreases of alkaline phosphatase (432 and
474 units/l, respectively), without statistical significance.

In the first month of the study, decrease in serum alka-
line phosphatase was noted in monkeys at the 30 mg/kg/day dosage level
(statistically significant) and in one monkey in the same dosage
level, the albumin in the serum was lower (3.22 g/100ml). The one
surviving monkey (7455) from the 30 nmg/kg/day dosage level showed
decreasing of: blood sugar (66 mg/100ml), total protein (5.52 g/100ml)
with albumin (2 g/100wl) and alkaline phosphatase (360 units/1) and
slightly elevated cholesterol (240 mg/100ml).

c. Urinalysis:

No changes considered to be related to compound were seen

in the urinalysis studies.

EPA 02207
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A, METHODS:

l, Gross pPathology:

Page 9

After completion of the compound administration period all

surviving monkeys were anesthetized with $ernylan®*, exsanguinated

and necropsied,

At necropsy, the heart, liver, adrenals, spleen,

pituitary, kidneys, testes/ovaries and brain were weighed and repre-

sentative tissugs were collected in buffered neutral 10% formalin.

Eyes were fixed in Russell's fixative,

weighed after fixation.

The thyroid/parathyroid was

Monkeys which died during the study were necropsied as above.

2. Histopathology:

Microscopic examination of formalin fixed hematoxylin and

eosin stained paraffin sections was performed for all monkeys in the

control and treatment groups.

The following tissues were examined:

adrenals kidneys lumbar spinal cord
aorta liver pituitary
bone lung stomach
brain skin testes/ovaries
esophagus mesenteric lymph node thyroid
eyes ' retropharyngeal lymph parathyroid
gallbladder node thymus
heart (with coronary mammary gland trachea
vessels) nerve (with muscle) tonsil
duodenum spleen tongue
ileum pancreas urinary bladder
jejunum prostate/uterus vagina
cecum rib junction (bone tattoo
colon marrow)
rectum salivary gland
and any other tissue(s) with lesions
*Phencyclidine HC1 - Bio-Ceutic Laboratories, Inc.,
St. Joseph, Missouri.
137-090

EPA 02208
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B. RESULTS:
1. Gross Pathology (Table 16) and Organ Weights (Table 17):

No gross lesions considered compound related were seen in male
and female rhesus monkeys which died on study or were sacrificed after
90 days of study.

Statistically significant variations in sex group mean weights
of few organs occurred between the control andbexperimental groups.,

The following statistically significant organ weight variations occurred:

Dosage S

Level e .
Organ mg/kg/day x Weight Change P<
Heart 10 F absolute,relative decrease,decrease 0.05,0.01
Brain 10 F absolute decrease 0.01
Pituitary 3 M relative increase 0.05

The biological significance of these variations is unknown., These organ
weight variations were not accompanied by morphologic changes which were
considered compound related.

2. Histopathology (Table 18):
One male and two female rhesus monkeys at the 30 mg/kg/day dosage

level and all male and female rhesus monkeys at the 100 mg/kg/day dosage
level had marked diffuse lipid depletiom in the adrenals, All male and
female rhesus monkeys at the 30 and 100 mg/kg/day dosage levels had
slight to moderate hypocellularity of the bone marrow. All male and
female rhesus monkeys at the 30 and 100 mg/kg/day dosage levels had
moderate atrophy of lymphoid follicles in the spleen. One female at the
30 mg/kg/day dosage level and all male and female rhesus monkeys at the
100 mg/kg/day dosege level had moderate atrophy of the lymphoid follicles
in the lymph nodes.

No microscopic changes considered compound related were seen in
the adrenals, bone marrow, spleen and lymph nodes of male and female

rhesus monkeys at the 3 and 10 mg/kg/day dosage levels. No microscopic

137-090 EPA 02209
¢01'734
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lesions in tissues other than the adrenals, bone marrow, spleen and

lymph nodes at the 30 and 100 mg/kg/day dosage levels were considered
compound-related.

137-090 EPA 02210
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Page 16
Ninety Day Subacute Rhesus Monkey Toxicity Study.

FC-143:
TABLE 3, T-Test Comparison of Body Weights.
Study
Week Sex Control = 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day 100 mg/kg/day
13 M 3.78 3.50 3.68 2.308 -
F 3.55 3.68 3.78 - -
EPA 02215
*p<0.05
137-090 *3p<0.01

@Not included in statistical analysis due to only
one surviving animal.
- Line indicates animals had died prior to week 13.

¢01'740
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FC-143: . Ninety Day Subacute Rhesus Honkey Toxicity Study.
TABLE 4. Means and Significance of Hematological Values.
. Month of
Hematology Study Control 3 wg/kg/day 10 mg/kg/day 30 mg/kg/day
Erythrocytes, 1 4.46 4.26 4.71 4.53
106/ com 3 4.90 4. 74 5.47 3.842
Hemoglobin, 1 11.7 11.4 12.1 11.7
g/100 ml 3 12.9 12.7 13.3 9.78
Hematocrit, 1 38 37 39 36
P 3 37 37 40%*% 30%
Platelets, 1 253 233 210 219
103/ cmm 3 210 285% 216 26123
Reticulocytes, 1 0.2 0.5 0.5 0.2
% 3 0.3 0.2 0.2 0.24
Prothrombin 1 12 12 13 15%%
Time, sec 3 11 11 1 308
Activated 1 28 28 31 35%%
P.T.T., sec 3 26 26 24 658
Leucgcytes, 1 9.49 9.78 9.93 8.44
10°/cmm 3 9.40 . 9.83 11.96 10.14%
Neutrophils, 1 24 19 26 15
% 3 16 19 25 362
Lymphocytes, 1 75 76 72 85
% 3 80 76 67 542
Eosinophils, 1 1 5% 2 0]
% 3 3 3 6 3a
Monocytes, 1 0 0 0 0
% 3 1 2 2 78
Basophils, 1 0 0 0 0
% 3 0 0 0 oa
MCv, 1 86 86 82 80
Y 3 75 78 ' 73 782
MCH, 1 27 27 26 26
uug 3 26 27 24 254
MCHC, 1 31 31 32 32%
g/100 ml 3 36 35 34 322
EPA 02216

*Significantly different from control group, p<0.05.

137-090. **Significantly different from control group, p<0.01.
8Value not used in statistical analysis due to only
one animal surviving.

¢01'741
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FC-143: . Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 8. Means and Significance of Biochemical Values.
. Month uf
Biochemistry Study Control 3 mg/kg/day 10 wg/kg/day 30 mg/kg/day
Glucose, 1 89 117% 104 122
mg/100 ml 3 81 96 88 662
B.U.N., 1 23.0 21.2 22.5 26.1
wg/100 ml 3 27.6 20.2 22.0 22.68
Alk. Phos., 1 597 847 601 365*
int'l 3 851 783 743 3608
units,/1
S.G.0.T., 1 29 35 34 59 k%
int'l 3 45 41 35 8ga
units/1
S.G.P.T. 1° 15 21 3% 44
int'l 3 31 31 34 462
units/1
Cholesterol, 1 165 154 158 174
mg/100 ml 3 165 141 154 2408
Total Protein, 1 7.94 8.23 8.66 8.36
g/100 ml 3 8.2I 8.24 8.43 5.528
Albumin, 1 4.78 5.05 4.66 4,28
g/100 ml 3 4.82 5.12 5.17 2.008
Sodium, 1 153 152 155 152
meq/liter 3 151 154 159%% 15028
Potassium, 1 5.1 5.1 5.2 5.7
meq/liter 3 5. 5.6 6.0 5.948
Chloride, 1 112 110 113 112
meq/liter 3 113 112 114 1132
Yy-G.T.P., 1 61 49 47 33
Sigma 3 44 38 51 4948
units/ml
C.P.K., 1 9 14 16 19%
Sigma 3 7 6 9 104
units/ml
Inorganic 1 7.9 7.2 7.0 6.7
Phosphate, 3 6.9 6.3 7.3 5.08
wg/100 ml
*Significantly different from control group, p<0.0S,
137-090 **Significantly different from control group, p<0.01,
@Value not used in statistical analysis due to only
one animal surviving.
br.u./1
e €01745
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study.
TABLE 12. Means and Significance of Urinalysis Values,
Month of

Urinalysis Study Control 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
Volume, 1 35 33 51 41
ml 3 71 94 51 408
pH 1 8.5 . 8.5 8.1 8.1

3 8.3 7.6 8.2 6.62
Specific 1 1.028 1.026 1.026 1.026a
Gravity 3 1.018 1.015 1.024 -1.031

2Value not used in statistical analysis due to only
one animal surviving.
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FC-143: Uinecy Day Subacute Rhesus Monkey Toxicity Studv.

TABLE 16, Summary of Gress Necropsy Observations. Terminal Sacrifice.

. dav

£ ]
a
-
e
)

meg/ke/davy 10 me/kg/day 30 me/keldav 100 ng: ke/dav
x €« [T T

[
¥

T x = -

[

M
#
M
]
[}

Sice

3
z
-3
Lesion =

firoupg,
Honkey
Numbher
7362 M |o
7565 M
71136
1386
7366
7384
71385
1363
7458
7328
1183
121,
7459
7382
742
7301
7456
7135
7181

u

50 Gross Lesions

swelll
alopecia
denydratad

emaciated

red vaginal discharge
scab, facial area

E

LI

Lung
mite lesion X X X x 3 X X X x X X
adhesions X X X X X x
dark red foci/reddish purple area R X x x x
yellow, whice foci X X
aodules X

dearc
nemorriiage, subendocardial x
gelatinized fat, endocardial
atroshy x

%

Lymph Nodes B
enlarzed x
recdisn black in color X

Thyaus
atropay X

dbdominal Cavizy
depiacion 0f fact x

Stomach
darx red foci K X B4 %
erosion, mucosa, pyloric portiom x
TUCOS3l svperemia X
'isn ge-atinous nacerial,
funcic perzion 3
hemorrhage, fundic mucosa %
ulcers - X

Small Intestine

2reenisn-gray mucoid matarial X
dark red/brown mucoid raterial X EI 3
liquid, »lood cinged fluid ' X
redéish brown in color X
congestion, aucosa X
hemorriage, Tucosa

[

“arze Intestine
Songasiion, =ucosa % X
aeamcrTnage, =ucosa K3 X
dark recdish bdlack Joecil ‘ H
seai s2iid, blood stained contents K

*Died on Study

-
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BEST COPY Ayaj aperse »

FC-143: ' Ninecty Day Subacute Rhesus Monkey Toxicity Study.
Ts8LE 16. Come. Summary of Gross Necropsy nNbservacions,
0 me/ke/da J mg/kz’/davy 10 me/kz/dav 30 =gswe’davy 100 ag/ke/dav
LR 4 . T SR/KR/JAV
i hi X = = T T % = T = = o Tz L% £z il
= 7Y
Si:e = = = b I - B~ | - A A - X T = P &y - I T, -
£ s = d £ & = @ © O B = S N N = E »n B S A =
= =1 - - = = _Q L e T
~esion f2Z RI2 ~ IR ~ X IR ~3X IR ~2 X
Pancreas
icsessorr spleen x
Liver
Ivse X
srownish color ' X
accencuated lvbulacions x x
granular surface ) x
vellowish mottling X
ceddish vellow color x
Kicneyvs
Srownish discoloracion X
Skin
subcutaneous edema, abdomen x !
subcuzaneous hemorrhage, abdomen X

*ied on Study

137-08¢

EPA 02229
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study,
TABLE 18, Microecopic Observacions,
Control 3 me/ke/dav 10 mg/kg/day 30 ms/kgldq 100 mg/kg/day
Y x| = z o T I x "I ) x - e [ x T [ [N T = o o
Tissu .“-._f?% I 2 2 8 g 2 39 ™ ©® @ m w & & X E 2 r 3
e z © 8 m o © w F W N N @ w 0 @ e
Les ton /R R R R RRRR RARE £ 888 88 ¢8
Brain 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
focal perivascular lywpheid
infiltraces 3
Spinal cord 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Peripheral nerve 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Eye 1 1 1 1 1 1 1 1 1 1 1 1
Sarcocystis sp. in ocular
muscle x x X
focal lymphoid infilecrates in
sclera 3
focal lymphoid infiltrates in
lacrimal gland 3 3
focal lymphoid infiltrate in
palpebral conjunctiva 3 3
cystic tarsal gland 3
Pituicary 1 1 1 1 1 1 1 1 1 1 1 1 1 1
diffuse congestion 3 2 3 3 3
small parenchymal cyst x
1
Thyroid 1 1 1 l 1 1 1 1 1 1 1 1 1 1
foel of interscicial lymphoid
infilcraces 3 2 2
focal interscitial fibrosis 3 2
diffuse congestion 3 3 3
Parathyroid 1 i1 1 1 1 - - - s+ = = - 1 - - - =« 1
diffuse congestion 3
Tongue 1 l 1 1 1 1 1

focl of inflacmactory cell infil-
trates in lamina propria and
mucosal epithelium 3 3 4 2 3 2 3 3 3 2 2 2 2
foci of inflammatory cell infil-
trates in zuscle
Sarcocystis sp. X X

[ 3]
[
w
N
[ ]
~n

Ceda: % = condition presenc 4 - moderace
8 - autolyzed 5 < marked
1 - not remsrkable 6 - extreme
2 - very slight < = not avallable
3 - slighe *Died or sacrificed fn extremis

137-090
EPA 02232

¢01757;
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FC-143; Ninety Day Subacute Rhesus Monkey Toxicity Study,

TABLE 18. Cenct. Microscopic Observations.

Control 3 me/kg/dav 10 mg 'kg/day 30 mg/kg/day 100 mg/ke/dav
T I ™ P fae

M
M
F
F
M
F
M
F
M
M
F
M

Tissue
Lesion

7328
7383
7455
7367*
7382«
7387%
7456« M
7361+
7335%
7381+ f

crnup . S
Monkey e
Nuwber x
7362

7336
7386
7364
7366
7385
7363
7458

2
R

7365

[
L]
-
L]
L]
L

Tonsil

foci of inflaonmatory cell infil-
trates {n mucosal epichelium
and consillar crype 3

Sarcocystis sp. in muscle x

Gongylonema sp. in mucosal
epithelium x

atrophy of lyamphoid follicles 4 4

&
~
w
£~
w
w
w
w
"~
¥

[ 5]
w
Fis

Adrenal 1

foci of dyscropnic mineraliza-

tion 3 3 2 2 3 2 3 2 2
diffuse congesticn 3 4
diffuse lipid depiation S
foci of lymphoid infiltrates

in sinusoids 3 2 2 3 3 3 2
acidophilic degeneration of

individual eo saall groups

of cells : 2 3

wwN
(S ¥
W

Trachea 1 1 1 1 1
foci of inflammetory cell {nfil-
traces in lamica propria 3 3 3 3 2 2 23 3 3 3 2 2 3 3 3

Salivary gland 1 1 1 1 1
focal incerstitial lyaphoid
iaflltrates 2 3 2 3 4 2 2
diffuse congestion 3
decreased cell size, loss of
crtoplasmic granules

[ 5]
w
W
[V N
w
(%]

-~
s

Lung
acarian piz=ment (peribronchial,
peribronchiolar, perivas-
cular) I 2 2 2 3 2 2 2 2 2 3 2 3
focal perivascular lvmphoid
infilcraces
focal peribronchial/peribron-
chlolar lymphoid aggregates b4 4 3 6
lung nite in bronchiclar lumen
ioterstitial pneuxonia
ciifuse congestion 3 3 3 4
Zoreign body pneuzonia 5 5
focal hemorthage 3 3
acute focal bronchopneumonia 4 3 4
aumerous aggregates of pigwment :
laden alveolar zacrophages

[X]
"~
&~
(3]
~
n

W
b
&%
W w w
w
P
w
w
&
k
w
W
i~
n
w
w

W

Code: condition present 4 - modevace

autolyzed 5 - marked

not remarkable 6 - extrems

very slight - = not available

slighe *Died or sacrificed in extremis

Wior-es X%
LI B B I |

i37-090

EPA 02233

¢01758
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study,
TABLE 8. Comt, Microscopic Observations.
Control 3 mg/kg/dav 10 mg/kg/day 30 ng/kg/day 100 mg/kg/dav
.,,.,,u:::h-n-:::h-n.z:n-h:::n.a.:zh.-.
-5
ay e « & o« - I S
Tissue 53/ 2 8 8 8 ¥ 2 28 2 2 3 2 s & & 5.oxop o2
Leston Eéé::::::::::ﬁﬁ&ﬁﬁﬁé‘ﬁiﬁ
Heart 1 1 1 1 1 1 o 1
focal ipterstitial lymphoid
infileraces 3 3 3 2 3 3 3 2 2
focus of lymphoid infilecrate im
endocardium 3
focal subendocardial hemorrhage 3
acrophy of epicardial fat 4 L 4
Aorta 11111111111111111111
Spleen 1 1 1 l 1 1 1 1 1 1
atrophy of lymphoid follicles 4 s 4 4 & & 6 g
diffuse congestion 3 3 3 3 4 3 4 [ 3 4
focal amyloidosis in lymphoid
follicles 3
incressed amount of hemosiderin
pigment 3
Lymoh node 1 1 1 11 1 1 1 1 1 1 1 1
acrophy of lymphoid follicles [ & 4 4
increased amount of hemosiderin
pignent 3 3
neutrophil infilczate in
sinuses 3 y 5
| diffuse congestion 3 3
lymphoid hyperplasia 3
Esophagus 1 1 1 1 1 1 1
foci of inflammatory cell infil-
tractes in lamina propria 3 2 2 3 2 3 2 2 3 2 2 2
foci of interscicial lymphoid
infiltraces in muscularis 2 2 2 2 2
Congylonemsa sp, in mucosal
epitheliua x
Stomach
focl of Laflammatory cell infil-
crace in lamina propria 3 4 3 3 3 3 4 4 4 3 4 3 3 3 3 2 4 3
diffuse congestion 2 3 3 3
foci of inflammatory cell Lanfil-
trates ia subamuccss [ 4 3 3
foci of inflammacory cell infil- ;
trates in muscularis 3 3
foci of inflammatory cell infil-
trates 1a sercsa 3
parasitic granuloma in omentum x
focal mucosal hemorrhage 2 2 N
focal coagulation necrosis in
micosa 3
. Code: X - condition present 4 - modersce
a - gutolyzed 5 - marked
l - not remarkasble 6 - extrame
2 - very slight = = not available
3 - slighe *Died or sacrificed in exz-emis
137-090 ) . EPA 02234

¢01759




FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Scudy.

Page 36

TABLE 18, Cont.

Microscopic Obsarvations.

Control 3 ma/kg/dav 10 mg/ke/dav 30 mg/ke/dav 100 =e/kg/day
»w o x| x = Bae 1 = x B s - 4 x ‘Y e - = K [ - x 9 'Y
eoe )
Ttssue H EEEEEEEEEEE R EEEEEE
Lesion 322 % T R R R R R 2 2 f 2 R T IR T &8 2 a2r
Soall intestine ! 111 1 1 @11 1 1 1 1 1 1
diffuse villous atrophy 5 5
focal hemorrhage 3 3
diffuse congestion 3 3 3 3
focal aggregate of brown pigment-
laden foamy macrophages in
mesenteTy X
inflammstory cell infiltractes in
serosa [
atrophy of lymph nodule 4 4 4
Cecum 1 1 - 1 1 1 1 1 1 1 1 1 1
transmural inflammatory cell
infiltrates 4
diffuse congestion 3 3 3 3 3 |
focal mucosal hemorrhage 2 2 4
inflaomatory cell infiltrates in
serosa 2
parasitic granuloma in zuscularis x
atrophy of lymph nodule 4 [
Colon I 1 1 1 1 1 1 1 1 1 1 1 1 1
diffuse congestion 3 3 3 3 3
parasitic granuloma in submucosa x
transmural i{nflammatory cell
inf{lsraces 4
focal mucosal hemorrhage 3
actrophy of lvmph oodule [ 4
Rectum 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1 1
diffuse congestion 3 3 3 3
inflammacory cell infilzraces
{n muscularis 3
atrophy of lympnoid nodule 4 4
Pancreas 1 1 1 1l 1 i 3 1 1 a
focal periductal lymphoid
infiltrates 3 2 3 3 3 2
focal inctersticisl lymphoid
{nfileraces 3 2
diffuse congestion 3 3 3
Thyaus 1 1 1 1 1 1 1 1 1 1 1 1 - - - - - = = -
Code: x - condition present 4 - moderate
a4 - autolyzed 5 - markad
l - not remarikable 6 - extreme
2 - very slighe - = not available
3 - slighe *Died or sacrificed in exrremis
137-090 EPA 02235
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TABLE 18, Cont.

Microseopic Observacions,

Control

3 ag/ke/dayv 10

ag/ke/day

Tissue
Lesion

Group, §
Mankey e
Nuwber x

7362

=

7365

'Y

F
M

x 1%

7336
7386
7364
7366
7384

[

M
M

-9

F

M
F

7385
7363
7458
7328
7383
7455
7367+
73824

30 mz/kg/dtz

F

7387

100 mg/kg/day

72456* M

M

7361+

a

7335+

F

7381

Liver

portal inflammstory cell inf{l-
trates

parsanchymal inflamatory call
infilcrates 2

diffuse congestion R

acidophilic degeneration of
individual to small groups
of hepatocytes

diffuse hepatocellular hyper-
trophy with cytoplasmic
vacuolacion

neutrophil infiltrates in
finusoids

W

w
w
w

-

ww

Gallbladder
foel of inflammatory cell {nf{l-
trates in lamina propria 3

Kidney

focal interscitial lymphotd
infilecrates

miltinucleated lining epithelium
in papillary ducts

cyst in medulla

chronic interscicial nephritis

diffuse congestion

microlich in renal tubulas

small foei of dystrophic miner-
alization

~

Urinary bladder
foei of inflammatory cell {nfil-
traces in lamina propris 3
diffuse congestion

P

Tesces
prepuberzl development %
chromic focal vasculitis
focal perivageular lymphoid

(nfiltrace

&%

Ovarias
sosll foci of dyscrophic mineral-
izacion ’
diffuse congestion

Code:

137-090

W m oy

condition present
aucolyzed

not remarkable
very slight
slighe

4 - moderate

5 < marked

6 - extreme

= ® not available

*Died or sacrificed in excramis

EPA 02236

¢01761
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FC-143: Ninety Day Subacute Rhesus Monkey Toxicity Study,

TABLE 18. Cont. Microscopic Observations.

Control 3 mg/ke/dav 10 mg/ke/dav 30 mg/kg/dav 100 mg/kg/dav
= ta

F
7456% M
7361%
7335+«
7381 p

B

M
M
F
F
{]
M
F

1 Fae [

Tissue
Lesion

Group, §
Honkey e
Number x
7362
7365
7336
7386
7364
7366
7384
7385
7363
7458
7328
7383
7455
7367%
7382«
187* ¢

—
—
1

Prostace
focal interscitial lymphoid
infilcraces
focal lymphoid infiltrace in
corpus cavernosum 3 2 2 3

w
w
(]
w
[
w
~

Uterzus

diffuse congestion
blood in uterine glands 2 2 2
soall foci of hemorrhage in

endometrium 2
brown pigment-laden macrophages

{n endometrium 3
{nflammatery cell inifilcrates in

endometriun 3 2 & 2 !
proteinaceocus fluid and inflam-

2atory cells in uterine lumen

~
w

Vagiaa
foei of lymphoid infiltrataes ia
lamina propria and mucosal
epithelivm 3 4 3 3 4 4
foel of lymphoid tnfiltrates in
zuscularis 2 2 3
Sarcocystis sp, X .
focal lymphoid infiltrate in
tunica adventicis 3
diffuse congestion
focal neutrophil {nfilrrate ia
Sucosa 3

(2]
w
(2]
w

Skeletal mscle 1 1 1 1 1 1 1 b
Satcoeystis sp. X X X E
focal Laterseitial inflammatory
" cull infilcraces 3 4 2 3 2
loterscitial fibrosis
focal/muleifocal atrophy of muscle
iacreased sarcolemmsl nuclei

'S
w
&

Skin
brown/black pigment in dermis X X X x X X x x X X x x ¥ X x x X X X z
dermal {nflammatory celi infil-

Sraces 2 3 3
diifuse acanthosis 3 3
iZfuse congestion
hyperkeratosis 3" |3 3 3 3
fev large areas of hemorrhage
in subcutis 3 5

modarate
aarked
extrems

not available

#d or sacrificed ia ex:remis EPA 02237

condition present
aucolyzed

not remarkable
very slight
slight

Code;

*0 AU

e~ 0 2 2

o]

Lo SN
LI B Y Y )

137-0%0

¢01762
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FC-143: Ninety Day Subacuce Rhesus Monkey Toxicity Scudy,
TABLE 18. Comt. Microscopic Observations,
Conerol 3 _mg/ke/day 10 mg/kg/day 30 wg/kg/dav 100 me/kg/day
T T o oo T T & & T T o W T T & T T w o
* « £ % & a
Tissue 333333333”’”“"“"“’"“"
eyl RRRR RARAR 2ERE B3 2T 228
Mammsry gland 1
browa pigment in dermis X x x X X X x X x x X X x x
hyperkeratosis 3 3 3 3 3 3 3 3 3 3
dermal inflammatory cell imfil-
trates 3 3 2 3 3 3 3 2
inflammatory exudate in acinar
lumen/ducts 2 2 2
{nflammacory cell inf{ltrates in
intralobular connective tissue 3 2
diffuse congestion 3
intraepidermal microsbscass x
Femur - e = . - = s e L = 1 -« 1 1 1 1 3
Bone marrow (Rib Junetion) 1 1 1 1 1 1 1 1 1 1 l 1
hypocellular marrow 3 4 [ 3 4 4 4 4
congestion 3 3 ¢ 3 3 4 3
Miscellaneous .
acute focal cheiliets, lip &4
|
Code: X -~ condition present 4 - moderace
4 - autolyzed 5 - markad
1 - not remarkable 6 - extrame
2 - very sligat ~ = not available
3 - slight *Died or sacrificed in extremis
137-090 EPA 02238

¢01762
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